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Abstract (Basic) : EP 751575 A 

Photovoltaic device comprises (a) semiconductor layer, (b) current 
collecting electrode comprising a metal wire, and (c) a bus bar 
electrically connected to the current collecting electrode; a part of 
the current collecting electrode positioned between the bus bar and the 
semiconductor layer. Also claimed are (i) the above photovoltaic device 
laminated on a substrate; (ii) formation of a photovoltaic device 
comprising (a) positioning bonding agent or adhesive material on a 
semiconductor layer or a transparent conductive layer, (b) fixing a 
current collecting electrode on a semiconductor layer or transparent 
conductive layer with a bonding agent or adhesive material, (c) placing 
a bus bar on the current collecting electrode, and (d) effecting 
connection between the current collecting electrode and the 
semiconductor layer or transparent conductive layer by heat and/or 
pressure; and (iii) the formation of a photovoltaic device comprising 
(a) positioning bonding agent or adhesive material on a substrate, (b) 
fixing a current collecting electrode on the substrate with the bonding 
agent or adhesive material, (c) placing a bus bar on the current 
collecting electrode, and (d) effecting connection between the current 
collecting electrode and the bus bar and connection between the current 
collecting electrode and the semiconductor layer or transparent 
conductive layer by heat and/or pressure. 

USE - The device is used as a solar cell for outdoor use e.g. 
roofing material. 

ADVANTAGE - The electrode configuration provides satisfactory 
current collecting property, satisfactory work efficiency and high 
throughput. The device is simple to mfr., has satisfactory initial 
characteristics and satisfactory long-term reliability. 
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3W. 8 0 7(i«^^JT-S)6. 
[0063] fcLbOJ: 3 Cf^S!S*T.^±m«JfiUi, S*l- 

mm. mmz&< immm&^^Mz^i 

[ 0 0 6 4 ] 7 «y*^«0«tHi: LT(i. M*tf 4 7 -yft 

v 3 ym&numk. ixa. mums.? s 

ck 9 $rHf«W>«iIfcJBvvc . Kffi+-CHffl»raW* i fc 
[0065] 

[SUM] JaT(c*5M*0SWIflf!fc:o^THiB*#J!BL 
[0066] (%1&M\ ) *mX'li. 05tC*t«ffiflt 

[00 6 7] 05tCfcWC. 5 0 0li*|©m?ftg1g* 
ft, 5 0 3<i*mmffi, 5 0 4(itHfflL 5 0 5liA* 
*S£fl&503fcLT{i. 03tc^U.:» 



S"7-^^-3 0 05rfflv^. &fS>7^-3 0 2i:LT 
li. i?* 2 jjl m<m? *? ••/ K* *m&±.lzj&f&. lt:W& 

[0068] MTX'tt . »S10S|«tt««JPJ 3 0 3 £ 

mti. 

[0069] ( i ) &iniz. ®mt ixmmx*;u2 . 

5g. IPA2. 5se>M£]miftmi'x-?miZ 

Aft*. 3121c. smttc^vfymm 22. o s 

3 fc. SfltfJi: LT7*o <y ? >f y h £ 1 . 1 

g. tti&myxt'-xi o gz-mmmiztoitz. ss 

4C. Stgtt&^i LT¥S^-#&&#0 . 0 5 Mm 
cot-**?? v-72. 5 g fcttESSfcjDifc. 
[0 07 0] (2) JaJb*>WBfcftA.LfcS'x-?8fc 
K#««»^mtt8K'f y h • xx-rtirc 1 0B$|SI# 

t-otthiizt'-xs/i-zm^iar&h . Hootss 
X'h^ti. 

[0071] ( 3 ) mmmmz mmmmmm. 
mx-hh 1 6 ox:. 3 ownts*. -e-^^asjt 

[0072] (4) ^0^<7^^a-ha€-ffl^»5g 
JikLT»WiHMBW3 0 3*!Wi, 
«. ^J5$Jgli4 0 m/m i nTi«Wiai* t 2 sec. 
Ha^coiSJKJi 1 2 0'Ct Ls 5 mizftVX a-bl 

ti. watt:x.i'X)i,3-bmy-i xoximti 50u 

mfre>20 0umtLt:. B?ie , 7^-\'3 0 2C^B$il 

tzwmmmmo3u. mmtim^im^mx^ 

&t&. mmmmM3 0 3C7)MZli. ¥^2 0 um 
T. 1 0 0m^T*O3-N^ST-^KJf^4.O^{i. 
±1. 5MmWrt(3^t-)TV^. 
[0073] felTTtt, ±EIS ( 1 ) - ( 4 ) iCTtf* 
£U:m«£ffi3 0 0 Srffll^@ 1 lz9jk-t*%BJXn±f8, 

mmoimxmi.zm ixmwtz . 
(5) mm Li&jKfflBtipm 1 0 0 «, $#s« 1 

0 1fcLTSUS4 3 0BA&tg£fl8fli. *«MSI. ^0 
^DCX^-y^g$:ffll,^l<0^fiil 0 2ttTA 
g400nm, Z n04 0 0 nmJISLfc. 
( 6 ) ^0^«OV>f ^D$r7X7CVD)£MJffl 
K ^NA®. SH/WJB. &^h yT®$r)®»yg«L 

[0074]^hA^ti. nil 103. i®104. p 

m i o 5<nmmm uzwmx-h o . z<ot i « 

104{2a-SiGeiUc. S H/Htt. nfll 
3. iill 14. Pill 5^«JT«J1 LfcflBWIrC* 
0. C^kl=<0ill 1 4«2^NAlt[Sl«ta-S i 
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GebLtz. hvTffl^ nfl23, iJil2 

4 . pM 1 2 5<9Jf?mVl,fcfll»ftTft "5 . ZCOb £ 
OiJftea-S i fcU:. 

[0075] ( 7 ) fcTJHIfctt. ^H^OffiiE&iiafto 

^Bjmsi i o 6 1 lt . i Tcxvmjm 

I , ±|©«?fi!*(g 5 0 0 <Df£g!£ . 
( 8 ) IS ( 7 ) T#6*lfc±Hffil!t£&5 0 Oil. ® 
3 0 c m^T'-t^c7)^afl|*{9 0 o c m* b & 

( 9 ) ^ra^tC^^I 5 0 4 1 LTffi»-f-r ( V 
HBft£3MttS?) frgMfEEU m«m«i5 0 3 5r 

5 . 5 mm(sn-c5i o . Eg. mssmmixm. I 
[0076] ( i o) A'xA'-5 0 5t ix. mmmz 

5 04*>±faMLfc. 

(id B?fe*€m5 o 3 £±nm&a«5 o o<o-t 

^Ut. MBfcttii. i&«l 90r. miini n . 
^Jlkg/cm^tL^. 05 (a) <i. fflKfffr* 

[0077] (12) B?ie*l«fii5 0 3 £Ax/\'-5 

ms&mi, fisi 9 or. «fiai 5se c. 

Eti5kg/cm2£L?t. 05 (b) li. 
Xx*-_Lfc»t L£ i: § OffBBrrft S . 
[0078] (13) Ig (12) tX'XmUzttk 

W.S 0 OfthTlztl'-ytfyxRVE VAMMU 
KC**>_fcTfc7 yStttt7 -f T F E £8Jf Lfc 
ft. *S5S*-^t«ULTl 5 0iCT6 0mi n« 

[0 0 7 9] J2U:<0lg ( 1 ) ( 1 3) fcj:*), 

ISWtoHOTBStSoL-rt* 1 0«BRU:. 

[0080] arm i» ^ti^KHotonrntfiHiK: 

>"V > hmn.it 2 0 0 k Q c 5 0 0 k Q c m* X'h 

( b ) AM 1 . 5 ^D-vC/K^^ftx^? hypf 1 0 
0 m W/ c £03t»^@(R*^S (WT^$iU- 

-?-£>&m. ^&g»fi8. 7%±o. 02%t 

[008 1] HT-di, »fe*ufeW«C#LTff->fcfl| 



I38HSC 8 9 1 TOSrftJfcfcBiat^-yp^^j 
fSUfcfrst SIX. WAKIt6ifetejgftfeftfcaSBW>f 

*aa**»itwiPT*4fiafiaHSfc:iiiAL. a** -4 

0X>4, + 8 5*C (ttm&8 5%) tzmtiS-ZZiM 
[0 08 2] Lft^T, ±aLfc*«<o»*&»fe. * 

[0083] (itR0j i ) *m?it. mw&teim® 
Jit tthh, jffinmtvtmmmzmm 

[0 084] 09K;bHvt. 9 0 0Ji±^«?fi^* 
*, 9 0 2ti±^m?fi*ffl. 9 0 3{i«mH«i. 9 04 
U^yy, 9 0 5liAXA'-^-t. ^ m?fi 

£&9 0 1 . m^Uffi 9 0 3. &tf/<*X- 9 0 5»i 
[0085] WTT'd. 

( i ) *mmmfc9 o 1 n. ^^553 0 c m^t'-t 

JWmm&9 OOcrn! t^rS «t a (3, lg-f{^2^ 

[0086] (2)a'xa-905 Sr^BSS^Mcg^ 
ESL«««g9 0 3S:5. 5 m m|Sffl|TS6 9 . KS. 

^Uc B?f2*mmfii9 0 3^±^«faa^9 0 

o^nBtaMM-iJn:, T-m^cot&m&zm^x 
msmitz. um&mt. asi 9 or. isisjimi 

n. ffi^jl kg/cm^t t7t. 
[0087] (3) B5fE*m«ffi9 0 3$y<UA'-9 0 
5tSNW-*l»ft:, m«mffi9 0 3 £AXK-9 o 5± 

tix^tt-zmk-tbt&izz 1 PAT-gfe^L/c. 

[0088] (4)Ig(3) tTX'mitMWb 

[0089] mm, mm 1 1 m^t l*. ja±o 
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tz. 

[0090] mtxu. ^tifzwm^wmmm 

$6. 0%±1. 02%X'h*). 18&<7)tft>^>$tf±Z 
frit:, iiz. %Mzltis*>htfmiLX^mni> 
h^t:. 

[0091] mx-\t. %hixtzmmznhxmm\ 
t mmmmtmm -> tz&. wmmmt mwz 
\s—?-zm^x$m%)mi:mKt:te$:izffl ix 
mm i. 

[0092] mmm®<n%m)}m&. wmmm 

IZtt LX¥£)X 2 0 %cr>&Tm <0 . WS*&W£ t 
Tvvt. &tz. ~>*>hlx^&i><7)frmnltz. 

[0093] muzmmm i titmrn i m%frb. 
*mnmmw&m^tz±®mm±inM<7>&%£ r>fr 
m.&tffmx*>&ztmfrit:. 

[0094] ( itmi 2 ) *MXl±. 

mtitz. mmm&v>r;z/<-^(7>miz®'<-zhx 

[0095] &TX'\i. *m<D*ffiWM*iS*.-/UDft 

<mmizmLxmaxt&. i9{:tjv^, 9oo«4*i® 
®mm*&. 9 0 2ii*i©«*(!uuiD. 9 0 3te*«« 
m. 9 0 4(4®'<-^h, 9 o 5w<>*.*-zm- . £ 

*i®m?i!iss9 o i . mmm&9 03, 
a--9 0 5(4, mmi tmm<M>0>zm^t:. 
[0 0 96] id wmikmmz. ^-905 

££3&ffl«W=JiitEg L , 9 0 3 £ 5 . 5 m 

misn-t-sgD, mm. mz><x'<-mmizt5^xw\- 
mMM<7>$mmx®%. itz . 

( 2 ) M^««S9 0 3 Sr±K§«?fe»£9 0 0<7)-fe;U 

UvT. MfefcfHi, SSI 90X:. ^lrnin. Efi 
lkg/cm ! at. 

[0097] (3) irfemmmtigos^WN'-go 

5^^fS^{^ »mmffi9 0 3£AxA-9 0 5± 
KESLJtfi. ffi^-Xh (C-2 2 0ami k o nit 

s!) 9 04$-F-xr-f yym^it:. *<m. m^-x 
h9 0 4Zffltt&tzMz. ?m*<?>&M*-7yizX 

tl. 15 0*C, 3 0min^t»(l:^. 

( 4 ) xu ( 3 ) ixxim itz±fs,mm&iztt i 

X. xy^r^j.b-x 3 y$rtf^, Mfttyi- 

[0098] ffic^li, JtlSJ^J 1 fclPI&fc ttz. fcLbT) 
ISC J: 0 . H«*>*IWEft*y 1 Offltfm 

fc. 

[0099] &TXte. ^f>ix/cltef4^tU«S1t1±IFffli 
*6. 1%±0. 92%T'$>9. ®&<r)lih^%tf±* 

fr->tz. ttz. %frizim^-zh<7)&m. ffltwzm 



mms9 o 3*^n*^n--9 o 5±.frt>mnx n\,\ m 

[0100] JUT-m, t#^ix*:l^C*tLT5life0i|l 

is$jLU-9-£m^x$m8)mzm^tz&%izfflLx 
[oioi] mmmfflkvimwmt. wmmmm 

izMLX^mxi 7%<7)ffiT* J S.O, %M%£itfr£.l 

xwz. ttz. ^-xm^mnitz. 
[0102] iMitzzmmi titmi2m%frt>. 
*mnm%^&mvz±mnm&m<r)p%£ oa< 
ji<. {m&fr&i&x'h&ztmfritz. 
[0103] (HJS0J2 > *mxi±. 06{c*-rms« 

^hisMVM^^.-/^. tmzK-rxmx'imt 

tz. 

[0 104] 06CiiVvc, 6 0 0{i*l©m?fiS«* 
*. 60 2«±^m^ffi. 6 0 3{immiffi. 6 0 4 
ttttifah 6 0 5liA*A-££|-f„ ±®%im&60 
0 . mmmfii6 0 3 . tt«S"j6 0 4 . 
5ti, H5fiWli:|5|«^twSrfflv^. 
[0105] jaTCIi, *W«*ltt*B*^a-il^>fl! 

( 1 ) *^®ftS1S6 0 1 it. mm®* 3 0 c mflf-fe 
/KO£3&ffi«#9 00cm! fc^&J; ? J&ftffS2& 

[0106] ( 2 ) ±ftW!2&?mc&**>l 604 

tLTtt«r-7-(vHBttX3MttSi!) zmmm 

L. *m«ffi603$r5. 5mmiaHT5S0. E«L. 

WM6 0 3 * { *^mmS«6 0 1 cox. y yfflTOHBTi" 
3 - h o t,z. tt*^-T 6 0 4 {ix -y ^'SS^S 

A* A- 6 0 5 k LTSafflS'^?' 9 -v 
S Lf>:^SSr*«mS 6 0 3 &ltt£ffJW 6 0 4 <0±fc3B 

[0 107] (3) B5iem««&6 0 3£±l©«;rfcglg 

6oo<7)-t>umizn^timz. K^<mmmim 
^xmsMLtz. maumt. a«i9ox:, i$iai 

mi n. ff^lkg/cm^kLTff^^. KCffCft 

mmme o 3 6 0 4 trssws^fc. 
cotmm^m^xwmmuz. ti^^it. m.i 

9 0"C. ffil5sec, E^J5 kg/cm 2 1 L/c. 
[0108] (4) IS (3) 4TTfl«Lfc*»«ift 

msuztttx. iy*7^u-y 3 ^fi^, *nm 

ma. m&mitmmx'f>z. 
[oio9] mm. nam 1 twmt itz. w±<n 
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(mm i femora**) tzmix&n. ^> 

0 0 k Q. c m*~5 0 0 kQcm 2 , 
9. 0%±0. 0 2%T*9. 

[oiiu jarm a^iifcia^HLTsatfli 
mm 

[0112] fiSlttKflfl^iESBmi. WSSS$&3fs 

[oii3] *nmfejRd>4>. *fffiB<omittffliig^a 
[0114] mtm3 ) *mxu. mtzjatvsm 

[ 0 1 1 5 ] 07 fcfcWT, 7 0 0U±mHSft* 
tt> 7 0 2JitP&®fi^ffi, 7 0 3H3Mg«g, 7 04 
l±A'*A- 7 0 5<ift*Xfe**-. &mm«7 0 3 . 

a*^<_7 o 4 , &t^nH7 o si*, mm 1 1 phs 

i o 1 1 6 ] H2t*t*»«8tt, mmmib 
mnmxm uzmmmm 3 o o ixm 1 

fc. ZZX\ ±®%&m.*fc7 0 0bLXte. tSJUR 
[0117] JSTFTtt, 4tt<9*NWt% SfjL-MHl 

mmtzmixmiti,. 

( 1 ) c zteR«*Sfcj: 15 pMlzmifrfflWLtiisV 

aynwzmmi. mzmikizuxixmo 

[0118] (2) fiie^xy\20 IK, P 2 0 5 ^^} 
tfitJcLT n + ^l2 0 2 

(3) fna'>xA2o ic7)g{Bi!i (fiien + aji2 0 2 
u -yEpiiST-EPSijL, immtxTmmm 2 0 

3£Jft£U:. 

[0119] <4)*En»SW2 0 2*«|fcLfcjijJ; 
fcfcwt, £&e0<K*:j$*ai2 0 5 (705) bLX 

mm 1 fc isiaiott«T-7-s-««Eg uz. * lx 
mMix-m^meMtgg®*. mnmx-mm 
mmxhz n*mm2 0 2±tEaL^. 

[0120] (5) yUA-206 (704) fc LT, 

mmm? y v vx-muzm* , »mm«g2 o 4 

(703) At^ffiH2 05 (705) 0±{ci£aL 

( 6 ) mmi t m.mmxnmmm2 o a k i o 



3 ) 0 6(704) tM»E#L»KL 

[0121] (7) wvfivyfmizMBimm 

tlXS i O,R2 0 7£»j£U;. 
( 8 ) IS ( 7 ) *-PTfWLfc*ll«SaeR(c#L 

«lfcH«T*i. 

[0122] ft<?Djfitt, 1 1 H«fe L/c. &±<n 
XgKiO, Wfc^fclWiS^^a-^tl OflMKHL 

[0123] arxii. ^Miimnmmmm 
(mmi tmmnm&km izmixi&Kt,. 

hffitii#*3 0 OkQc m 2 ~6 5 0 kQcm 2 , S3S38l$ 

10. 2%±o. o2%t**o, mwusKt>*)ai> 

[0124] &Txa. ®t>titz%mizttixmtmi 
tmmmtmizft-ot:^ wmmmtmuz 

mmti. 

[0125] mmm^mma. mmmm 
[0126] awfots**^ *ft$a#tttMB£g 

[0127] ) B8(=«mtl 

[0128] 08K*5 WC, 8 0 OfcbldMtffi&fE* 

8 0 2«i±R|«?fli«ffi, 8 0 3{±Jfe««ffi, 8 04 
lim$L 8 0 5«A'^A*-, 8 0 6tt#1IttgNr3ij£ 
«W. *IS«?ftS«8 0 0St/^^j8 0 4 ti, HftM 
1 t|SI«Ot,OS-fflV^. 

[0129] JJtTTti, *»WdWWt^*-;U0f|! 

( 1 ) *NNGi£&8 0 OJi, fSim^3 0 c mftT-t 
^*^ffi»*«9 0 0cm 2 t^J:3(C, igfl3T2& 

[0130] i2)iimmtz&m80 4bixx 
mi bmcomy—rmtiiwi. mmvms o 3 

t LTWA2^mt7)ffi^7 7 H«*««Lht:»jSLfcB: 
SI 0 0/*m<0ffi?5-y KIB7-f-V-t 5. 5mmHPS 

[0131] (3) 5blXWgm£&? 

y v vx&mitzmmiz. mmm 1 T'^jgv^-^Ksii 

«S8 0 3 SV««ffl8 0 4 *>±fcl« L/t . 
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[0132] (4)^0*OH>yT-f^/flSTmmmS 
8 0 3 llZ 5 mm tf >y ^T-^tgtt'*.-.* h 8 0 6 

IzlXMh. E«LT&«m&8 0 3J$3iJ&£L*:. fln 
SKI 9 0-C. ^lmin.E^jO. 5k 
g/c m'fcU:. 03(a) (J. *mH<ijra& 
HffiK£*$*ut §riB0T'$> 4 . 
[0 133] (5) B?fSftmmffi8 0 3£>\'xA-8 0 
4 tjg*-f ^H^Sl^S$:ffl^TJlI®iE« 
U:. M^ttte, iBSl 9 0-C, mail 5 s e c , £E 
*5kg/cm2i:L*:. 04 ( a ) (4, ftmyA 

( 6 ) IS ( 5 ) iTTfWLtoHMiifflRfctfl, 

[0134] 00*1*. Jt««i tmt ttz. aim 

[0135] OTT'tt, *6iifcl^*J*l»ttfMi 

hffita* { 2 0 0kQciri2~3 0 0kQcm^ 

8 . 7 %± 0 . 0 2 %T* 0 . &#&mT*> 0 tf^O 

[0136] OTT'li, fcfc*ifcK8C*tLT3atW 1 

t mmmmm&mz'fi ~> wmemmt mmz 
row*. 

[0137] mslSttfs8I*fc0S^$li, fc8B£&2&$ 
[0138] *ffl<0*Slia>£>, *%9J?>ifStt8JIi£*£ 
[0 139] 

[ o 1 4 o ] ^wjfr^mvthmwwm&z 
mm^Ft. m&i&%£<o<Dm^*mmjjm?<?>$m 

[01 ] *fratc«*««fllS*fflvtf:T*rt'7T*jR 



*Sim«!lO«^WBiffl0'CJ, 6 . 
[02] *j|ffl^ff««&tlBt«rffl^tlrA«*ll«% 
<O«SWBrBS0-C*>5 

[03 ] *mm&mwmmimm&*7j?t 
mmmmmx-hz. 

[05 ] **9lt:«6^^^-S*HMKIHI«<o«iiift: 
ES Lfc*^mffiw^0T'S>^ . 

[06] *miz&h><Art-z±mwmnvmasiz 

[07 ] *«&£fl[*/;xrt--£7 > ?'7 s - -f ^xUTrtlC 

iE§t^*l©mffi^^0T*fcl» . 
[08] *3&8JJfcffi£&raB£^tt^ffJ£a5#« 

100, 200, 300, 500, 600, 700, 8 

0 0, 90 0 *HHftg£«g*fr* 

1 01, 501, 601,701, 801, 901 £ 

102 mi^Ui, 

202 *mm 2 o 1 1 p nStefcjftaws^wi* 
®, 

1 0 3, 1 1 3, 1 23 nS¥$ttl, 

i 04, 114, 124 im*m#®. 

1 0 5, 1 1 5, 1 25 pS¥3WML 
106 

107, 204, 503, 603, 703, 803, 9 

03 mmm®, 

108, 205, 402, 504, 604, 705, 8 

04, 90 6 mm. 

109, 206, 404, 505, 605, 704, 8 
0 5, 90 5 

20 1 S'ya^XAfflKfrfcfrfciNM**, 

203 Sffimfli, 

207 r»bmjl 

3 0 1, 4 0 1 ±HMH£, 
3 0 2, 4 03 temrtJ-*-. 
303,405, 804, 806 3Ktt&**!L 
502,602, 702,802,902 ±®nm$i 

b (r^f--fyxur) , 

904 j\>ymi<imm&*<-xh. 
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